Laryngeal cancers account for 4% of all head and neck cancers in India. The disease process has better prognosis if it is diagnosed early. In view of this the objective of the study was to assess the reliability of serum enzyme marker adenosine deaminase and non-enzymatic antioxidant retinol in laryngeal cancer patients as supportive parameters for diagnostic purpose. Materials and methods:-25 clinically and histopathologically confirmed patients of laryngeal cancer in age group of 45-65 years were included in the study and 25 healthy subjects with in the same age group served as controls. Results:-The level of serum ADA was significantly elevated in laryngeal cancer patients in comparison to controls whereas retinol levels were significantly decreased. Conclusion: -Lipid per-oxidation as a result of cancer leads to membrane damage and an increase in cytoplasmic ADA. It is also associated with a decrease in levels of non-enzymatic antioxidant retinol. These biochemical parameters may be used as supportive parameters for diagnostic purpose and may add further for prognostic information. Further studies are required on a larger sample size to explore strategies by which normal levels of anti-oxidant can be maintained by a retinol rich diet which may play a role in reducing the morbidity and mortality due to cancer.
Introduction
Laryngeal cancers account for 4% of all head and neck cancers in India. A high incidence is attributed to several predisposing factors such as male sex, age greater than 55 years, low socioeconomic status, smoking and alcohol etc [1] . Early detection of cancer offers the best chance for cure with the goal being to diagnose cancer at an early stage so as to reduce the morbidity and mortality. A large number of serological, molecular or genetic markers have been examined in carcinomas of the head and neck all of which are controversial regarding their prognostic value and clinical effectiveness. Serum SCCA (squamous cell carcinoma antigen), CYFRA 21-1, and CEA (carcino-embryonic antigen) are the most common tumor markers for head and neck squamous cell carcinoma however their diagnostic sensitivity still requires improvement, especially at early stages [2] . There is a need for simple biochemical investigations which can be easily assayed, are less expensive and can detect metastasis. ADA(adenosine deaminase) is an enzyme of the purine salvage pathway which catalyses the hydrolytic deamination of adenosine to form inosine and 2'deoxyadenosine to 2' deoxyinosine respectively [3, 4] . ADA in humans is involved in the CODEN (USA): IJPB07 ISSN: 2320-9267
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Journal homepage: www.ijpbr.in development and maintenance of the immune system particularly differentiation and proliferation of T-cells [5] . Its association has also been observed with epithelial cell differentiation, neurotransmission, and gestation maintenance [6] . Inflammatory and neoplastic conditions are likely to cause release of cytoplasmic enzymes. The concentration of the enzymes released reflects the degree of membrane damage. Increased levels of serum ADA have been observed in various cancers such as breast cancer [7] , liver cancer [8] , colorectal cancer [9] etc. Reactive oxygen species have also been implicated to play a role in carcinogenesis and lead to oxidative cellular damage. Retinol (vitamin A) is required for vision and promotion of growth and differentiation of tissues. Various studies have indicated its importance as an anti-oxidant and being protective against cancer. In a study by Drozdz M and his fellow workers serum vitamin A concentrations in laryngeal cancer patients was found to be significantly lower than those of patients of similar age with either non-malignant laryngeal or other than laryngeal diseases [10] . Although numerous studies on ADA and retinol have been performed in cancer patients the numbers of studies on laryngeal cancers in India are few. Therefore the aim of the study was to estimate serum levels of ADA and retinol and assess their reliability in laryngeal cancer patients as supportive parameters for diagnostic purpose.
Materials and methods

Subjects
The present cross-sectional study was conducted on patients with laryngeal cancer attending the outpatient department of Otorhinolaryngology and Head and Neck Surgical Oncology of KLES Dr. Prabhakar Kore Hospital and Medical Research Center, Belgaum during a period of one year. Ethical clearance was obtained from the ethical clearance committee of Jawaharlal Nehru Medical College, Belgaum. Twenty five cases of laryngeal carcinoma in the age group of 45-65 years were compared with twenty five healthy controls of the same age group. Routine clinical and laboratory examination was done and diagnosis confirmed histopathologically, with staging as per TNM classification. Patients with acute or chronic infections, cancers of other parts of the body or those who had received any previous treatment for malignancy were excluded from the study. Written informed consent was obtained from the participants in the study. 5ml of venous blood was collected from the antecubital vein under aseptic precautionary measures using disposable syringe.
The whole blood was allowed to clot and serum was separated by centrifugation and stored at 4°C. The estimation of serum adenosine deaminase and retinol was carried out within 48 hours.
Measurement of serum ADA activity
Estimation of adenosine deaminase in serum was done by method of Galanti and Giusti [11] which is based on Berthelot reaction. It involves the spectrophotometric measurement of blue coloured indophenol complex from ammonia which is directly proportional to the amount of ADA present in the sample. The results were expressed in IU/L. Normal range of ADA in healthy subjects is 2-30 IU/L.
Measurement of serum retinol
Estimation of serum retinol was done by method of Bessey OA et al [12] . Proteins get precipitated on addition of ethanol and concentration of retinol can be determined by spectrophotometric measurement of heptane extract of retinol at 327nm. The results were expressed in µg/dL. Normal range of serum retinol is 25-75 µg/dL.
Statistical Analysis
Statistical analysis of the obtained parameters in patients with laryngeal cancer and control groups was done using student's unpaired t test. The mean and standard deviation (S.D) for each of the outcome was computed. The comparison between controls and various stages of laryngeal cancer subjects was done by analysis of variance (ANOVA) followed by Bonferrine multiple comparison test. A p value of less than 0.05 was considered statistically significant.
Results
The mean (±SD) age of cases and controls was 57. 
TOTAL NO. (%)
25 (100) 3 (12) 3 (12) 11 (44) 
Discussion
In the present study serum levels of ADA and retinol were estimated in laryngeal cancer patients and control group. The mean serum ADA level was significantly increased in laryngeal cancer patients as compared to controls (p < 0.000). An interstage comparison showed a significant increase in levels of ADA from stage Ι to stage ΙV. Our results are in accordance with the findings of Borzenko BG [13] , Harbans Lal [14], Ashok KJ [15] , R. Mishra [16] , Orhan Canbolatal [17] and Kalcioğlu MT [18] . They concluded that purine nucleoside adenosine is produced at increased levels in the tissues of solid cancers as a result of local hypoxia. Adenosine inhibits the cell-mediated anti-tumor immune response, promotes tumor cell migration and angiogenesis and stimulates the proliferation of tumor cells. As a result, serum ADA activity is also increased to detoxify high amounts of toxic adenosine and deoxyadenosine substrates produced from accelerated purine metabolism in the cancerous tissues. Slow growing, well differentiated tumours do not express pronounced ADA activity. ADA therefore plays an important metabolic role in supporting the rapid growth of tissues by reutilization of nucleotides which are required for the RNA and DNA synthesis [15] . The mean serum retinol level was significantly decreased in laryngeal cancer patients as compared to controls (p < 0.000). It was also observed that serum retinol levels decreased from stage Ι to stage ΙV as compared to controls. Stage ΙV laryngeal cancer patients had lowest retinol levels. These observations were in accordance with findings of Umesh Kapil [19] 24] . They concluded that the decrease in retinol levels in cancer could be due to the increased utilization by the affected tissues or in combating the excessive oxidative stress in circulation as a result of cancer. The results of the study conducted by R.C Dwivedi [25] and his co-workers show increased lipid peroxidation in laryngeal cancer patients as a consequence of free radical generation. According to Nicholas Wald [26] and his coworkers serum retinol levels in man have predictive value for subsequent cancer, low levels being most clearly associated with an increased risk of lung cancer and gastro intestinal tract cancers. By products of lipid per oxidation cause marked alteration in the structural integrity and function of cell membranes. Pratibha K [27] and co-investigators studied the increased activity of ADA in acute infective hepatitis and concluded that lipid per-oxidation is followed by loss of structural integrity of plasma membrane. As a result, there occurs a release of membrane associated enzymes ADA and 5'-NT into the circulation.
Conclusion
The present study was undertaken to establish the usefulness of DNA turnover enzyme ADA and non-enzymatic antioxidant retinol in laryngeal cancer patients. Serum adenosine deaminase and retinol may be used as supportive parameters for diagnostic purpose and may add further for prognostic information. These biochemical parameters are inexpensive, rapid and can easily be analyzed in smaller laboratories which are not exposed to sophisticated technology. However serum ADA and retinol are not specific markers for laryngeal cancer and their activity may alter in cancer of other tissues [7] [8] [9] 26] . These markers may be used as a diagnostic tool in laryngeal cancer in addition to other investigative procedures provided different disease conditions which alter ADA and retinol are ruled out. Further studies on lipid per-oxidation are required for correlating it with antioxidant status and release of membrane associated enzymes like ADA into the circulation along with strategies by which normal levels of antioxidants can be maintained by a retinol rich diet which may play a significant role in reducing the morbidity and mortality due to cancer.
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